Introduction: University students are exposed to many factors related to Night Eating Syndrome (NES), an eating disorder that may be associated with obesity.
The magnitude of eating disorders has increased Considerably, with a significant impact on public health 1 . Among these disorders. Night Eating Syndrome (NES). recently added to he Diagnostic and Statistical Manual of Mental Disorders (DSM-5) 2 , has received increasing attention due to its possible relationship with obesity 3 . NES is a condition characterized by nocturnal hyperphagia, disturbed sleep patterns. including recurrent episodes of awakening for food consumption. and morning anorexia 4 . Physiologically. there is a dysregulation of the circadian control of feeding with several changes in secretion profiles of leptin. insulin. melatonin. cortisol. and ghrelin 5.6 . Psychopathological factors. including mood disorders and the individual's level of stress. contribute significantly to the syndrome and should be considered for the most accurate diagnosis 7 . NES was initially observed in obese individuals 8 . but also affects non-obese individuals 9 . Its estimated prevalence in the general population 10.11 ranges from 1.1 to 1.5%. This prevalence is higher in some specific populations. The syndrome is found in 2 to 20% of the morbidly obese candidates for bariatric surgery 12 , in 8 to 25% of psychiatric patients 13 . and in 8.6% of patients with sleep apnea 14 . University students are exposed to several factors that could favour NES development. The transition from late adolescence to early adulthood is a critical time for adopting inadequate eating patterns 15 . Consequently. they have a high frequency of eating disorders. particularly those involving compulsive behaviors 16 . In addition. some of the syndrome components are common among college students. Young adults have the highest food intake at night compared to other age groups 17 . Difficulties in sleep are frequent among university students 18 . Finally. demands of academic life and the uncertainty of the approaching professional life impose an important emotional burden on these young people. resulting in stress. depression. and anxiety 19 .
In fact. recent articles suggest that the prevalence of NES in college students may be higher than the prevalence in the general population. ranging 20-24 from 1.24 to 9.5%. These surveys were conducted among students of different nationalities. but not among Brazilian students. Considering the relevant differences in academic life between countries. the present study aimed to determine the prevalence of Night Eating Syndrome among university students from a higher education institution in Brazil and to evaluate the association of syndrome behaviours with emotional. biological. and environmental factors in this population.
INTRODUCTION
Cross-sectional study with university students from a private institution located in the city of Juazeiro do Norte. Ceará. Brazil. At the time of collection. the institution had 1890 students enrolled. The subjects were selected by non-probabilistic sampling. seeking a similar number of participants from all courses offered. Only duly enrolled students over 18 years old. who spontaneously agreed to participate. and signed the free and informed consent form were included. The final sample consisted of 200 students. The study followed the principles of the Helsinki Declaration and was approved by the Research Ethics Committee of Faculdade de Medicine do ABC (process 923.270).
Students evaluated were from the three morning courses (n= 108): Nutrition. Pharmacy, and Nursing. and the three evening courses (n= 92): Accounting. Architecture. and Information Technology. The sample included students from the first to the fourth (last) year.
Data collection took place between March and June 2015. and two validated self-administered questionnaires were used: Night Eating Questionnaire (NEQ) 25 . adapted to Portuguese 26 . to indicate NES behaviours; Depression Anxiety Stress Scales (DASS-21) 27 , adapted to Portuguese 28 , to identify signs of depression. anxiety, and stress; and a questionnaire for the variables gender. age. weight. height, course enrolled. academic year. and study period. In this supplementary instrument. it was also investigated whether the participant had a job out of school hours and the number of hours worked per day. Regarding this variable. students were divided in two groups: working four or more hours a day in addition to METHODS studying and not working or working less than four hours a day.
NEQ presents 14 Likert-type questions. Each question has five possibilities of response (0-4 points). resulting in a total score ranging from 0 to 56. Estimation of NES prevalence was based on NEQ scores equal to or greater than 25 29 .
The DASS-21 questionnaire consists of a set of three subscales of 7 Likert-type questions with four possible answers (0-3 points). Each subscale evaluates one of three emotional domains: depression. anxiety. and stress. The subjects were stratified into three categories of intensity considering standardised score ranges 30 . For the depression domain. the scores ranged from: 0 to 13 (normal and mild), 14 to 20 (moderate). and 21 to 42 (severe and extremely severe). For the anxiety domain the scores ranges were: 0 to 9 (normal and mild). 10 to 14 (moderate). and 15 to 42 (severe and extremely severe). For the stress domain the scores ranges were: 0 to 18 (normal and mild), 19 to 25 (moderate). and 26 to 42 (severe and extremely severe).
Variables of sex. nutritional status. work. enrolled course. and academic year. which composed the profile of the studied population. were presented by means of absolute and relative frequency. Quantitative variables age and NEQ score were not in normal distribution (ShapiroWilk test, p <0.05) and were presented by median and 25% and 75% percentiles. respectively. for profile characterization. and by medians and confidence interval medians to evaluate the differences of the scores according to the characteristics of the profile. Differences between RESULTS the variables were analyzed by Mann-Whitney test for variables with two groups. and by Kruskal-Wallis test for variables with more than two groups. The association between the variables from the population profile and the severity of anxiety. depression. and stress. assessed by DASS-21. was evaluated by the Chi-square test. The level of significance was 95%. The statistical program used was Stata 11.0. Two hundred university students from all the courses offered by the educational institution analysed were evaluated (Table 1) . Participants were mostly female (65.0%), and the median age was 21 years. Regarding nutritional status. the majority were eutrophic (68.5%), The proportion of students working at least four hours per day was 54.0%. Considering only students enrolled in the evening period. this proportion is higher (77.2%). Most participants had low levels (normal or mild) of depression (57.5%). anxiety (70.5%). and stress (93.0%).
The median NEQ score for all subjects was 17 ( Table  1) . Of those interviewed. 30 students (15.0%) presented NEQ scores greater than or equal to 25. Of these. seven subjects (3.5% of the total) had a score of 30 or higher.
There was no statistically significant association between the NEQ score of the students and the variables gender. nutritional status. work. study period. enrolled course. or academic year (Table 2) .
Regarding emotional states (Table 3) . students with higher levels of depression had significantly higher NES scores. both in the complete population and after stratification per study period (morning or evening). There was also a significant association between higher NEQ scores and higher levels of anxiety and stress. for the whole group of students as well as those attending morning classes.
Analysing the relationship between emotional states and other variables studied. there was greater depression among female participants in the complete population (p= 0.050) and among students in the morning who worked more than four hours a day (p = 0.039) ( Table 4) . It was also observed that the course in which the student is enrolled contributed significantly to the level of anxiety for those in the evening period (p = 0.042) ( Table 5) . No significant association was found between stress levels and the variables gender. nutritional status. work. study period. enrolled course. or academic year (data not shown). In this study. Night Eating Syndrome was evaluated in university students of a Brazilian higher education institution. and an association with the severity of depression. anxiety. and stress was found. as well as evidence for high prevalence of this condition.
In the analysed population. many students presented high NEQ scores. Values above the cutoff point (NEQ ≥ 25), indicating subjects possibly affected by the syndrome. were reached by 15.0% of the students. The second cut-off point (NEQ ≥ 30). used for a greater diagnostic specificity of the syndrome. was reached by 3.5% of the students. Using the NEQ ≥ 25 cut-off point. the prevalence found is about ten times higher than that estimated for the general population 10.11 , and higher than the estimated prevalence for other populations of university students (Table 6 ). found. respectively. 5.8% and 9.6% of participants above this cut-off point. In this study. 15.0% of Brazilian students reached NEQ scores ≥ 25.
Number of participants
The possibly of increased prevalence of NES among students. also suggested by this study. should be considered in health promotion actions and adequate eating habits for this group are essential.
The NEQ scores were significantly associated with the severity of symptoms of depression. anxiety. and stress. as determined by the DASS-21 questionnaire. This result confirms observations from other research groups using different instruments to determine psychological changes.
The association between NES and depressive symptoms. determined by the Beck Depression Inventory (BDI). was verified in several papers 29.31.32 . including one study with university students 33 . Importantly. not all studies found statistical significance for this relationship 34 . although there is more evidence supporting that subjects with NES present higher levels of depression. It is unclear whether depressive symptoms are the cause. characteristic. or consequence of the syndrome 35 . Among the young people evaluated in this study. higher scores of depression were found in female participants and in students from the morning period who work more than four hours a day. The increase in depressive symptoms in these two cases. however. did not result in a significant increase in the corresponding NEQ scores.
In the initial description of NES. the importance of stressful events in the onset of the syndrome was suggested 8 . More recently. the association of the syndrome with psychological stress was evaluated. mainly evaluated using the Perceived Stress Scale (PSS) 29.31 . This relationship was also confirmed in research carried out among university students 36 . The levels of stress among the students evaluated in this study were low. only 4.0% of respondents presented severity of stress classified as severe or extremely severe by the DASS-21. It was not possible to identify factors related to stress other than NEQ score.
Regarding anxiety, some studies. using different instruments. pointed to an association with NES 32.37.38 . Although the level of anxiety of NES patients is greater than that of the general population. this emotional disorder is even more intense in the cases of subjects with NES periodic binge eating beyond the NES 37 . Among the participants in this study. those who studied Accounting were more anxious in relation to the other evening courses. but this effect apparently did not result in an increase of NES behaviours.
Interventions to control anxiety and stress seem to contribute to the control of some of the behaviours of the syndrome 38 . and. consequently. should be considered in the prevention and treatment of the syndrome 35 . particularly among students. This is the first time that three domains of the psychological state were evaluated simultaneously in relation to NES. The DASS-21 rapid assessment instrument was used. which reaffirmed the previously described associations. revealing a suitable and rapid tool to comprehensively assess the emotional disturbances of individuals at risk of NES.
A particular aspect of this research was to evaluate NES in students that work out of school time. A large proportion of participants worked at least CONCLUSION four hours a day before or after studying. Although no significant association was found between this condition and the syndrome. a tendency (p= 0.068) was observed for evening students who work to present a lower NEQ score than students of the same period who did not work. This suggested relation. if eventually evaluated by other studies. would indicate that studying and working may have an unexpected protective effect against NES behaviours in relation to studying alone. Such phenomenon could be an interesting hypothesis to be investigated about this syndrome.
Some limitations of this research should be emphasised. All the data were obtained from selfadministered questionnaires and. thus. may present flaws inherent to this type of instrument, derived from the misunderstanding of the questions or inaccuracy in the answers. Only one of the instruments available for evaluation of NES was used. NEQ is a scanning tool and. in isolation, does not allow definitive diagnosis of the syndrome. Finally. the population studied comes from a single higher education institution. and the results found may not be representative of the reality of other universities or colleges.
Evidence of high prevalence of Night Eating Syndrome among university students of a Brazilian private higher education institution was found. In addition. there was an association between the behaviours of the syndrome and the severity of symptoms of depression. anxiety. and stress among these students.
